INTRODUCTION

6
Akin to the roles of DNA methylation and histone modifications in epigenetics, N6-methyl-adenosine (m 6 A) 3 7
is the most abundant internal modification of mRNAs in eukaryotes, and dysregulation of this modification has 3 8 already been clearly linked to many human diseases, such as obesity, cancer and intellectual disability (Sibbritt 3 9 et al., 2013) . Importantly, since fat-mass and obesity-associated protein (FTO) and ALKBH5 have been shown 4 0 to act as m 6 A demethylases, it is commonly accepted that m 6 A modifications are reversible in mammalian cells 4 1 (Jia et al., 2011; Zheng et al., 2013) , evoking the biological implications of the dynamic m 6 A modification, which 1 1 5 significant role in early embryo development in mice by regulating the expression and alternative splicing of the defects of epiblast differentiation. The conversion of the pluripotent epiblast from a naïve to primed state is 1 2 0 an important event essential for mammalian development after implantation. To investigate whether this 1 2 1 conversion proceeds normally in the absence of METTL14, we examined the expression of naïve and primed 1 2 2 markers in E5.5 normal and Mettl14 -/embryos with the RNA-seq data. Notably, the expression level of many 1 2 3 naïve markers, including Nr5a2, Klf2, Rex1 and Tfcp2l1 in E5.5 Mettl14 -/embryos were higher compared to 1 2 4 the control, while the primed markers, such as Dnmt3b, Otx2, and Sox3 were largely down-regulated ( Fig. 4A ).
2 5
These data suggested that depletion of Mettl14 led to impaired epiblast maturation from the naïve to primed 1 2 6 state in vivo. This result was further validated using immunofluorescent staining of the naïve marker NANOG in 1 2 7 E6.5 embryos. While NANOG is expressed in a restricted region in the proximal posterior epiblast in normal 1 2 8 E6.5 mouse embryos, its expression was expanded to the whole epiblast after Mettl14 deletion (Fig. 4C ). The 1 2 9 expression of general pluripotency marker POU5F1 was little affected (Fig. 4D ).
3 0
Mettl14 facilitates the conversion from naïve to primed pluripotency 1 3 1 were obtained for ESCs derivation, among which 32 colonies were successfully grown out and 8 of them were 1 3 5
Mettl14 -/-, as determined with genotyping ( Fig.5A, S1 ). Disruption of Mettl14 was further confirmed by 1 3 6
immunofluorescence and Western blot analysis ( Fig. 5B, 5C ). While WT ESCs exhibited typical dome-shaped 1 3 7 morphology, we observed relatively flattened and irregular morphology of Mettl14 -/-ESCs in 2i/L medium ( Fig.   1 3 8 5D). Mettl14 depletion also decreased ESCs proliferation compared to the control (Fig. 5E ). However, the key 1 3 9 pluripotency regulators like Pou5f1, Nanog in Mettl14 -/-ESCs showed comparable protein levels to those in the 1 4 0
WT ESCs (Fig. 5F, 5G ). Additionally, the activity of alkaline phosphatase (AP), a typical ESCs marker, 1 4 3
We further tested the ability of Mettl14 -/-ESCs to convert from naïve pluripotency to the primed state in vitro. Mettl3 mutant led to embryonic lethality at E6.5 because of failure to down-regulation of nanog mRNA.
6 9
Confusingly, Wang et al showed that m 6 A methylation inversely correlated with mRNA stability and gene 1 7 0 expression enriched in developmental regulators. METTTL14, as the core component of the RNA 1 7 1 methyltransferase complex, is active and possesses different sets of transcripts compared with METTL3 even 1 7 2 though many of their targets overlap. One potential mechanism seems to be the selective regulation of different 
7 9
In our study, we generated Mettl14 mutant embryos and found that ablation of Mettl14 led to abnormal 1 8 0 embryo development since E6.5. To further investigate the mechanism underlying this phenotype, RNA Nanog do not make a significant difference.
8 9
An important question is raised: what is the mechanism responsible for the phenotype caused by Mettl14 1 9 0 mutation? Whether it is a result of failure to decrease the Nanog expression as previously reported in Mettl3 1 9 1 mutan (Geula et al., 2015) or a result of failure of expression of differentiation-related genes as revealed in our 1 9 2 study needs further confirmation. Inconsistent with other naïve markers such as Klf2, mRNA level of Nanog 1 9 3 showed no significant difference compared with the WT group in Mettl14 -/embryos. It is possible that other 1 9 4
regulator may contribute to epiblast maturation, which needs further investigation. The functional mechanisms 1 9 5 of m 6 A and its related regulators in post-transcriptional regulation of epiblast maturation is only starting to be 1 9 6 uncovered. 1 9 7 MATERIAL AND METHODS 1 9 8 Mice 1 9 9
All mouse lines were kept in compliance with the guidelines of the Animal Care and Use Committee of the 2 0 0
Institute of Zoology at the Chinese Academy of Sciences. Mice were killed under standard protocols, and all 2 0 1 efforts were made to minimize suffering. All mouse strains were maintained in a C57BL/6 background. For immunohistofluorescent staining, the 5 μ m sections of post-implantation embryos were incubated with 5% 2 0 7 donkey serum in 0.3% triton X-100 for 1 hr after rehydration and antigen retrieval. Then the sections were 2 0 8 incubated with primary antibody overnight at 4℃and then washed in PBS for three times. The membranes 2 0 9
were incubated with corresponding F499-or F488-conjugated goat anti-rabbit IgG (1:400, Invitrogen) for 1hr at 2 1 0 room temperature. Finally, images were collected using confocal laser scanning microscopy (Carl Zeiss Inc 
